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DETAILED ACTION 
Response to Arguments 

1 . Applicant's arguments filed 04 March 2005 have been fully considered but they 
are not persuasive. Applicant argues that Dierickx does not disclose two reading 
operations as claimed and instead discloses a single readout scan that collects a 
multiple linear responses in one image scan. The examiner notes that Dierickx 
discloses combining the multiple linear responses (i.e. the "a" and "b" signals) outside 
the pixel or image sensor (c. 7, II. 43-47). In order for such an operation to occur, two 
separate readout operations must take place, one for the "a" signal and a second for the 
"b" signal. Therefore, Dierickx does disclose first and second readout operations as 
claimed. 

Applicant further argues that the requirement for setting the overall exposure 
period to be equal to an integer multiple of the lighting flicker period as described by the 
disclosed prior art would not be useful for the overall objective of obtaining a final signal 
with increased dynamic range. While this is undoubtedly the case, it would be useful for 
correcting horizontal banding interference in the image (see p. 2, I. 21 - p. 3, L 1 of the 
specification). Therefore, it would have been obvious to one of ordinary skill in the art at 
the time the invention was made to use an integer multiple of the lighting flicker period 
as the exposure period to correct horizontal banding interference, even though it would 
not help increase the dynamic range of the image. The examiner further notes that in 
image sensors there is a set relationship between the ending of an exposure period and 
the beginning of the readout operations. Therefore, if the exposure period is set to be 
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an integer multiple of the lighting flicker period the readout operations would naturally 
occur at integer multiples of the lighting flicker period as well. 

Therefore, applicants arguments are not considered persuasive and the 
rejections based on Dierickx and Dierickx in view of the disclosed prior art will be 
maintained. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claims 12, 13, 15, 16 and 19 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Dierickx et al. (EP 0 858 212 A1). 

[claim 12] 

Regarding claim 12, Dierickx discloses a method of operating a solid state image 
sensing array comprising a plurality of active pixels (Figure 1a) comprising: resetting 
each pixel (Figure 5; "reset"); reading a first output from each pixel after a first period of 
time to obtain a first set of image data having a first dynamic range (Figure 5; "sample" 
and "signal"; c. 7, II. 23-32); reading a second output from each pixel after a second 
period of time and without resetting each pixel to obtain a second set of image data 
having a second dynamic range (Figure 5; "reset", "sample" and "signal"; c. 7, II. 23-32); 
and combining the first and second sets of image data to obtain a resultant set of image 
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data having a dynamic range different from the first and second dynamic ranges 
(Figures 3a, 3b; c. 7, II. 36-49). 
[claim 13] 

Regarding claim 13, Dierickx discloses that signals for more than two integration 
periods can be obtain and combined (see claim 2 of Dierickx). 
[claim 15] 

Regarding claim 15, Dierickx discloses a method wherein the image sensing 
array remains continuously exposed to incident light when the resetting is performed, 
and when the reading of the first and second outputs are performed (Figure 5). 
[claim 16] 

Regarding claim 16, Dierickx discloses a method of operation a solid state image 
sensing array comprising a plurality of active pixels (Figure 1a) , the method comprising: 
resetting and immediately reading a preliminary output form each of the pixels (Figure 5, 
note the first "reset" and "sample" signals) and reading a first output from each pixel 
after a first period of time (Figure 5, "sample"; c, 7, II. 23-32). 
[claim 19] 

Regarding claim 19, Dierickx discloses a method wherein the image sensing 
array remains continuously exposed to incident light when the resetting is performed, 
and when the reading of the preliminary and first outputs are performed (Figure 5). 



Claim Rejections - 35 USC § 103 
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4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 14 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Dierickx (EP 0 858 212 A1 ) in view of Applicants Admitted Prior Art (AAPA). 
[claim 14] 

Regarding claim 14, Dierickx discloses all limitations except for exposure periods 
which are integer multiples of a predetermined lighting flicker period. However, AAPA 
discloses that CMOS image sensors suffer from horizontal banding interference when 
the exposure time is not an integer multiple of a light source flicker period (Page 2, Line 
21 - Page 3, Line 1). Therefore, it would have been obvious to one of ordinary skill in 
the art at the time the invention was made to make the integration times of the image 
sensor of Dierickx integer multiples of a lighting flicker period to correct horizontal 
banding interference in the image, 
[claim 18] 

Regarding claim 18, see Examiner's notes for claim 14. 

6. Claims 17 and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Dierickx (EP 0 858 212 A1) in view of Fossum (US 5,471,515). 

[claim 17] 
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Regarding claim 17, Dierickx discloses subtracting a signal value (i.e. "a", "b") 
from a reset value (i.e. "c") to obtain a set of image data substantially free of noise 
components (c. 7, II. 29-42). However, Dierickx discloses obtaining a reset value after 
resetting the pixels and subtracting signal values from the previous exposures with the 
newly obtained reset value (Figure 5). 

Fossum teaches that due to kTC noise it is impossible to reset a diode to the 
same initial voltage at the beginning of each integration period (c. 1 , II. 54-61 ). To solve 
this problem Fossum teaches first obtaining a reset value and subtracting a signal value 
obtained an integration period of the reset value is obtained from the reset value (c. 2, II. 
29-40) to eliminate the effects of variations in the reset voltage caused by kTC noise (c. 
4, II. 24-27). Therefore, it would have been obvious to one of ordinary skill in the art at 
the time the invention was made to obtain a reset value (i.e. "c") prior to obtaining the 
signal values (i.e. "a", "b") as taught by Fossum to remove the effects of kTC noise on 
the reset voltage, 
[claim 20] 

Regarding claim 20, Dierickx discloses obtaining a second output from each pixel 
after a second period of time and without resetting each pixel to obtain a second set of 
image data having a second dynamic range (i.e. "b"); and determining a difference 
between a reset value and each of the first (i.e. "a"), second (i.e. "b") and any 
subsequent (see claim 2) outputs to obtain a plurality of sets of image data each of 
which is substantially free of noise components. Dierickx discloses obtaining a reset 
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value after resetting the pixels and subtracting signal values from the previous 
exposures with the newly obtained reset value (Figure 5). 

Fossum teaches that due to kTC noise it is impossible to reset a diode to the 
same initial voltage at the beginning of each integration period (c. 1, II. 54-61). To solve 
this problem Fossum teaches first obtaining a reset value and subtracting a signal value 
obtained an integration period of the reset value is obtained from the reset value (c. 2, II. 
29-40) to eliminate the effects of variations in the reset voltage caused by kTC noise (c. 
4, II. 24-27). Therefore, it would have been obvious to one of ordinary skill in the art at 
the time the invention was made to obtain a reset value (i.e. "c") prior to obtaining the 
signal values (i.e. "a", "b") as taught by Fossum to remove the effects of kTC noise on 
the reset voltage. 

7. Claims 21, 22, 24-26, 29 and 31 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hurwitz et al. (US 6,067,1 13) in view of Dierickx (EP 0 858 212 A1). 
[claim 21] 

Regarding claim 21, Hurwitz discloses a solid state image sensor (Figure 1) 
comprising: a plurality of active pixels (Figure 1, Item 2); a vertical shift register 
connected to rows of said plurality of active pixels (Figure 2, Item 20) and a horizontal 
shift register connected to columns of said plurality of active pixels (Figure 2, Item 22). 
However, Hurwitz does not disclose scanning circuitry connected to said vertical and 
horizontal shift registers for reading said plurality of active pixels by resetting each pixel, 
reading a first output from each pixel after a first period of time to obtain a first set of 
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image data having a first dynamic range, reading a second output from each pixel after 
a second period of time and without resetting each pixel to obtain a second set of image 
data having a second dynamic range, and combining the first and second sets of image 
data to obtain a resultant set of image data having a dynamic range different from the 
first and second dynamic ranges. 

However, Dierickx discloses operating a solid state image sensing array by 
resetting each pixel (Figure 5; "reset"); reading a first output from each pixel after a first 
period of time to obtain a first set of image data having a first dynamic range (Figure 5; 
"sample" and "signal"; c. 7, II. 23-32); reading a second output from each pixel after a 
second period of time and without resetting each pixel to obtain a second set of image 
data having a second dynamic range (Figure 5; "reset", "sample" and "signal"; c. 7, II. 
23-32); and combining the first and second sets of image data to obtain a resultant set 
of image data having a dynamic range different from the first and second dynamic 
ranges (Figures 3a, 3b; c. 7, II. 36-49). Dierickx discloses that by reading out the image 
sensing array in such a manner a large dynamic range can be obtained (c. 1, II. 5-10). 
Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to implement the readout as taught by Dierickx with the solid state 
image sensing array of Hurwitz to obtain an output with a large dynamic range, 
[claim 22] 

Regarding claim 22, Dierickx discloses that signals for more than two integration 
periods can be obtain and combined (see claim 2 of Dierickx). 
[claim 24] 
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Regarding claim 24, Dierickx discloses an image sensing array that remains 
continuously exposed to incident light when the resetting is performed, and when the 
reading of the first and second outputs are performed (Figure 5). 
[claim 25] 

Regarding claim 25, Hurwitz in view of Dierickx discloses the use of the plurality 
of active pixels, the vertical and horizontal shift registers and scanning circuitry, in a 
camera system (Hurwitz; c. 9, II. 10-23; Dierickx; c. 1, II. 18-23). 
[claim 26] 

Regarding claim 26, Hurwitz discloses a solid state image sensor (Figure 1 ) 
comprising: a plurality of active pixels (Figure 1, Item 2); a vertical shift register 
connected to rows of said plurality of active pixels (Figure 2, Item 20) and a horizontal 
shift register connected to columns of said plurality of active pixels (Figure 2, Item 22). 
However, Hurwitz does not disclose scanning circuitry connected to said vertical and 
horizontal shift registers for reading said plurality of active pixels by resetting and 
immediately reading a preliminary output form each pixel, and reading a first output from 
each pixel after a first period of time. 

However, Dierickx discloses operating a solid state image sensing array 
comprising a plurality of active pixels (Figure 1a), by resetting and immediately reading 
a preliminary output form each of the pixels (Figure 5, note the first "reset" and "sample" 
signals) and reading a first output from each pixel after a first period of time (Figure 5, 
"sample"; c. 7, II. 23-32). Dierickx discloses that by reading out the image sensing array 
in such a manner a large dynamic range can be obtained (c. 1, II. 5-10). Therefore, it 
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would have been obvious to one of ordinary skill in the art at the time the invention was 
made to implement the readout as taught by Dierickx with the solid state image sensing 
array of Hurwitz to obtain an output with a large dynamic range, 
[claim 29] 

Regarding claim 29, Dierickx discloses an image sensing array that remains 
continuously exposed to incident light when the resetting is performed, and when the 
reading of the first and second outputs are performed (Figure 5). 
[claim 31] 

Regarding claim 31 , Hurwitz in view of Dierickx discloses the use of the plurality 
of active pixels, the vertical and horizontal shift registers and scanning circuitry, in a 
camera system (Hurwitz; c. 9, II. 10-23; Dierickx; c. 1, II. 18-23). 

8. Claims 23 and 28 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Hurwitz et al. (US 6,067,1 13) in view of Dierickx (EP 0 858 212 A1 ) in view of 
Applicants Admitted Prior Art (AAPA). 
[claims 23 and 28] 

Regarding claims 23 and 28, Hurwitz in view of Dierickx discloses all limitations 
except for exposure periods which are integer multiples of a predetermined lighting 
flicker period. However, AAPA discloses that CMOS image sensors suffer from 
horizontal banding interference when the exposure time is not an integer multiple of a 
light source flicker period (Page 2, Line 21 - Page 3, Line 1 ). Therefore, it would have 
been obvious to one of ordinary skill in the art at the time the invention was made to 
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make the integration times of the image sensor of Hurwitz in view of Dierickx integer 
multiples of a lighting flicker period to correct horizontal banding interference in the 
image. 

9. Claims 27 and 30 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Hurwitz et al. (US 6,067,1 13) in view of Dierickx (EP 0 858 212 A1 ) in further view 
of Fossum et al. (US 5,471,515). 
[claim 27] 

Regarding claim 27, Hurwitz in view of Dierickx discloses subtracting a signal 
value (i.e. "a", "b") from a reset value (i.e. "c") to obtain a set of image data substantially 
free of noise components (c. 7, II. 29-42). However, Dierickx discloses obtaining a reset 
value after resetting the pixels and subtracting signal values from the previous 
exposures with the newly obtained reset value (Figure 5). 

Fossum teaches that due to kTC noise it is impossible to reset a diode to the 
same initial voltage at the beginning of each integration period (c. 1, II. 54-61). To solve 
this problem Fossum teaches first obtaining a reset value and subtracting a signal value 
obtained an integration period of the reset value is obtained from the reset value (c. 2, II. 
29-40) to eliminate the effects of variations in the reset voltage caused by kTC noise (c. 
4, II. 24-27). Therefore, it would have been obvious to one of ordinary skill in the art at 
the time the invention was made to obtain a reset value (i.e. "c") prior to obtaining the 
signal values (i.e. "a", "b") as taught by Fossum to remove the effects of kTC noise on 
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the reset voltage, 
[claim 30] 

Regarding claim 30, Dierickx discloses obtaining a second output from each pixel 
after a second period of time and without resetting each pixel to obtain a second set of 
image data having a second dynamic range (i.e. "b"); and determining a difference 
between a reset value and each of the first (i.e. "a"), second (i.e. "b") and any 
subsequent (see claim 2) outputs to obtain a plurality of sets of image data each of 
which is substantially free of noise components. Dierickx discloses obtaining a reset 
value after resetting the pixels and subtracting signal values from the previous 
exposures with the newly obtained reset value (Figure 5). 

Fossum teaches that due to kTC noise it is impossible to reset a diode to the 
same initial voltage at the beginning of each integration period (c. 1, II. 54-61). To solve 
this problem Fossum teaches first obtaining a reset value and subtracting a signal value 
obtained an integration period of the reset value is obtained from the reset value (c. 2, II. 
29-40) to eliminate the effects of variations in the reset voltage caused by kTC noise (c. 
4, II. 24-27). Therefore, it would have been obvious to one of ordinary skill in the art at 
the time the invention was made to obtain a reset value (i.e. "c") prior to obtaining the 
signal values (i.e. "a", "b") as taught by Fossum to remove the effects of kTC noise on 
the reset voltage. 



Conclusion 
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1 0. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Timothy J. Henn whose telephone number is (571) 272- 
7310. The examiner can normally be reached on M-F 9:00 AM - 6:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wendy R. Garber can be reached on (571) 272-7308. The fax phone 
number for the organization where this application or proceeding is assigned is 703- 
872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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